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PREFACE 


This  report  is  prepared  under  guidance  contained  in  the  Recommended 
Guidelines  for  Safety  Inspection  of  Dams,  for  Phase  I  Investigations. 
Copies  of  these  guidelines  may  be  obtained  from  the  Office  of  Chief  of 
Engineers,  Washington,  D.C.  20314.  The  purpose  of  a  Phase  I  investi¬ 
gation  is  to  identify  expeditiously  those  dams  which  may  pose  hazards 
to  human  life  or  property.  The  assessment  of  the  general  condition  of 
the  dam  is  based  upon  available  data  and  visual  inspections.  Detailed 
investigation,  and  analyses  involving  topographic  mapping,  subsurface 
investigations,  testing,  and  detailed  computational  evaluations  are 
beyond  the  scope  of  a  Phase  I  investigation;  however,  the  investiga¬ 
tion  is  Intended  to  identify  any  need  for  such  studies. 

In  reviewing  this  report,  it  should  be  realized  that  the  reported  con¬ 
dition  of  the  dam  is  based  on  observations  of  field  conditions  at  the 
time  of  inspection  along  with  data  available  to  the  Inspection  team. 

In  cases  where  the  reservoir  was  lowered  or  drained  prior  to 
inspection,  such  action,  while  improving  the  stability  and  safety  of 
the  dam,  removes  the  normal  load  on  the  structure  and  may  obscure  cer¬ 
tain  conditions  Jhich  might  otherwise  be  detectable  if  Inspected  under 
the  normal  operating  environment  of  the  structure. 

It  is  important  to  note  that  the  condition  of  a  dam  depends  on 
numerous  and  constantly  changing  internal  and  external  conditions,  and 
is  evolutionary  in  nature.  It  would  be  incorrect  to  assume  that  the 
present  condition  of  the  dam  will  continue  to  represent  the  condition 
of  the  dam  at  some  point  in  the  future.  Only  through  frequent  inspec¬ 
tions  can  unsafe  conditions  be  detected  and  only  through  '.ontinued 
care  and  maintenance  can  these  conditions  be  prevented  or  corrected. 

Phase  I  Inspections  are  not  intended  to  provide  detailed  hydrologic 
and  hydraulic  analyses.  In  accordance  with  the  established 
Guidelines,  the  spill  jay  design  flood  is  based  on  the  estimated 
"Probable  Maximum  Flood"  for  the  region  (greatest  reasonably  possible 
storm  runoff),  or  fractions  thereof.  The  spillway  design  flood  provi¬ 
des  a  measure  of  relative  spillway  capacity  and  serves  as  an  aid  in 
deteminlng  the  need  for  more  detailed  hydrologic  and  hydraulic 
studies,  considering  the  size  of  the  dam,  its  general  condition  and 
the  downstream  damage  potential. 
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PHASE  I  REPORT 

NATIONAL  DAM  INSPECTION  REPORT 


NAME  OF  DAM 
STATE  LOCATED 
COUNTY  LOCATED 
STREAM 

DATES  OF  INSPECTION 
COORDINATES 


Caledonia  Water  Company  Dam 

Pennsylvania 

Franklin 

Stump  Run 

April  23,  1981  and  May  12,  1981 
Lat:  39®  53.4*  Long:  77®  30' 


ASSESSMENT 


The  assessment  of  Caledonia  Water  Company  Dam  is  based  upon  visual 
observations  made  at  the  time  of  inspection,  review  of  available 
records  and  data,  hydraulic  and  hydrologic  computations  and  past 
operational  performance. 

^The  Caledonia  Water  Company^Dam  appears  to  be  in  fair  condition  but 
poorly  maintained.  Surface  ero6iou  has  caused  silt  and  sand  to  be 
deposited  at  the  toe  of  the  dam,  in  the  area  of  the  drainline  outlet. 
The  outlet  was  not  visible  during  the  inspection.  Soil  erosion  depos¬ 
its  have  been  allowed  to  continue  unchecked  and  have  apparently 
covered  the  outlet.  No  determination  could  be  made  with  regards  to 
the  condition  of  the  drainline  and  outlet. 

A  seepage  area  was  observed  at  the  downstream  toe  of  the  dam  near 
mid-embankment.  Seepage  at  the  location  was  estimated  to  equal  1 
gallon  per  minute.  The  cause  of  the  seepage  should  be  investigated, 
and  its  potential  affect  on  the  long  term  stability  of  the  structure 
determined. 

Final  construction  of  proposed  modifications  may  not  have  been 
completed.  No  drainline  control  facility  exists  to  regulate  flow 
through  the  drainline,  and  final  seeding  of  the  embankment  crest  and 
slopes  were  either  unsuccessful  or  never  completed. 

Observed  obstructions  at  the  entrance  to,  and  in,  the  principal 
spillway  channel,  were  noted  as  having  a  potential  effect  on  the 
discharge  capacity  of  the  spillway.^- 

The  Caledonia  Water  Company  Dam  is  a  high  hazard-small  size  dam. 
The  recommended  spillway  design  flood  (SDF)  for  a  dam  of  this  size  and 
classification  is  in  the  rjoge  -of  1  -2  PMF  to  PMF.  The  spillway  design 
flood  has  been  selected  as  the  PMF. 
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CALEDONIA  WATER  COMPANY  DAM 
PA  1143 


The  visual  observations,  review  of  available  data,  hydrologic  and 
hydrualic  calculations  and  past  operational  performance  Indicate  that 
the  Caledonia  Water  Company  Dam  is  capable  of  controlling  approxima¬ 
tely  29%  of  the  PMF.  The  breach  analysis  and  downstream  routing  of 
the  flood  wave  did  not  indicate  any  increased  potential  for  loss  of 
life  from  that  which  existed  just  prior  to  failure  of  the  dam. 
Therefore,  the  spillway  is  termed  inadequate,  but  not  seriously 
inadequate. 

The  following  recommendations  and  remedial  measures  should  be  insti¬ 
tuted  immediately. 

1.  A  detailed  hyrologic  and  hyraulic  analysis  should  be  con¬ 
ducted  by  a  registered  professional  engineer  knowledgeable  in  dam 
design  and  analysis  to  Increase  the  spillway  capacity. 

2.  The  location  of  the  water  supply  line  should  be  determined 
and  if  the  line  passes  through  the  embankment,  provisions  should  be 
made  for  upstream  closure  of  the  line. 

3.  The  outlet  for  the  drainline  should  be  located  and  uncovered. 
The  condition  of  the  exposed  portion  of  the  drainline  and  outlet 
should  be  determined.  Necessary  modifications  in  the  area  of  the 
outlet  should  be  made  to  insure  the  outlet  remains  visible  and  clear 
of  the  erosion  debris. 

4.  The  existence  of  a  drainline  control  valve  at  the  upstream 
end  of  the  drainline  should  be  verified.  Control  facilities  for  the 
valve  should  be  made  accessible  for  future  use  and  inspection.  It 
should  be  ascertained  whether  or  not  the  valve  is  operable.  If  it  is 
determined  that  the  valve  is  operable,  it  should  be  operated  and 
lubricated  on  a  regular  basis.  If  it  is  determined  that  the  valve  is 
not  operable  or  non-existent,  some  means  should  <y .  developed  to  drain 
the  reservoir  which  does  not  include  a  pressurised  line  through  the 
embankment. 

5.  The  cause  of  the  observed  seepage  should  be  investigated  and 
its  long  term  effect  on  the  stability  of  the  structure  evaluated.  The 
investigations  should  be  conducted  by  a  registered  professional 
engineer  knowledgeable  in  dam  design  and  analysis.  Remedial  modifica¬ 
tions  should  be  conducted  if  required  as  a  result  of  the  evaluation. 

6.  The  observed  obstructions  in  the  spillway  should  be  removed. 
If  the  purpose  of  the  obstructions  placed  in  the  spillway  was  to  keep 
fish  in  the  reservoir  or  collect  debris  at  the  entrance  to  the 
spillway,  some  other  means  should  be  devised  for  those  purposes  which 
does  not  retard  the  discharge  potential  of  the  spillway. 
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7.  It  should  be  determined  whether  the  dam  meets  final  design 
requi remeuts  associated  with  modi  I  tea t Lous  requited  as  part  ol  the 
original  permit  application  lor  the  structure.  If  it  is  determined 
that  the  dam  does  not  meet  the  designed  modifications  the  owner  should 
complete  work,  on  the  structure  as  required,  considering  also  the  fin¬ 
dings  and  recommendations  of  this  inspection. 

B.  The  embankment  crest  and  slopes  should  be  seeded  to  provide 
protective  vegetation  for  the  crest  and  slopes.  Continued  erosion  in 
the  area  could  lead  to  potential  failure  of  the  structure.  Existing 
erosion  areas  should  be  repaired. 

9.  A  warning  system  should  be  developed  to  warn  downstream  resi¬ 
dents  of  large  spillway  discharges  or  imminent  failure  of  the  dam. 

10.  A  regularly  scheduled  maintenance  and  operation  plan  should  be 
implemeted  to  insure  the  continued  safe  operation  of  the  structure. 


11.  A  safety  inspection  program  should  lxv  implemented  with 
inspections  at  regular  intervals  by  qualified  personnel. 


SUBMITIEU-.M: 


o 

i-1 

:) 


L.  ROBERT  KIMBALL  6.  ASSOCIATES 
CONSULTING  ENGINEERS  AND  ARCHITECTS 


Overview  of  Caledonia  Water  Company  Dam. 


TABLE  OF  CONTENTS 


PAGE 

SECTION  1  -  PROJECT  INFORMATION  1 

1 . 1  General  1 

1.2  Description  of  Project  1 

1.3  Pertinent  Data  2 

SECTION  2  -  ENGINEERING  DATA  5 

2.1  Design  5 

2.2  Construction  5 

2.3  Operation  5 

2.4  Evaluation  5 

SECTION  3  -  VISUAL  INSPECTION  6 

3.1  Findings  6 

3.2  Evaluation  8 

SECTION  4  -  OPERATIONAL  PROCEDURES  10 

4.1  Procedures  10 

4.2  Maintenance  of  Dam  10 

4.3  Maintenance  of  Operating  Facilities  10 

4.4  Warning  System  in  Effect  10 

4.5  Evaluation  10 

SECTION  5  -  HYDRAULICS  AND  HYDROLOGY  11 

5.1  Evaluation  of  Features  11 

5.2  Evaluation  Assumptions  12 

5.3  Summary  of  Overtopping  analysis  12 

5.4  Summary  of  Dam  Breach  Analysis  13 

SECTION  6  -  STRUCTURAL  STABILITY  14 

6.1  Evaluation  of  Structural  Stability  14 

SECTION  7  ~  ASSESSMENT  AND  RECOMMENDATIONS / R5MED IAL  MEASURES  16 

7.1  Dam  Assessment  16 

7.2  Recommendations /Remedial  Measures  17 

vi 


APPENDICES 


APPENDIX  A 
APPENDIX  B 

APPENDIX  C 
APPENDIX  D 
APPENDIX  E 
APPENDIX  F 


-  CHECKLIST,  VISUAL  INSPECTION,  PHASE  I 

-  CHECKLIST,  ENGINEERING  DATA,  DESIGN,  CONSTRUCTION, 
OPERATION,  PHASE  I 

-  PHOTOGRAPHS 

-  HYDROLOGY  AND  HYDRAULICS 

-  DRAWINGS 

-  GEOLOGY 


vii 


PHaSE  I 

NATIONAL  DAM  INSPECTION  PROGRAM 

CALEDONIA  WATER  COMPANY  DAM 
NDI.  I.D.  NO.  PA  1143 
DER  I.D.  NO.  28-108 


SECTION  1 

PROJECT  INFORMATION 


1 . 1  General. 

a.  Authority.  The  National  Dam  Inspection  Act,  Fublic  Law 
92-367,  authorized  the  Secretary  of  the  Army,  through  the  Corps  of 
Engineers,  to  initiate  a  program  of  inspection  of  dams  throughout  the 
United  States. 

b.  Purpose.  The  purpose  of  the  inspection  is  to  determine  if 
the  dam  constitutes  a  hazard  to  human  life  or  property. 

1.2  Description  of  Project. 

a.  Dam  and  Appurtenances.  The  Caledonia  Water  Company  Dam  is  an 
earthfill  dam,  400  feet  long  and  32  feet  high.  The  crest  width  of  the 
dam  is  12  feet.  Both  the  upstream  and  downstream  slopes  are  2.5H:1V. 

The  spillway  is  located  at  the  left  abutment  of  the  structure. 

The  principal  spillway  contains  a  trapezoidal  shaped  concrete  weir,  24 
feet  long.  The  channel  is  approximately  80  feet  long  and  narrows  to  a 
width  pf  10  feet  at  the  outlet.  The  emergency  spillway  is  a  trape¬ 
zoidal  shaped  spillway.  The  emergency  spillway  is  approximately  293 
feet  long  with  a  bottom  width  equal  to  73  feet. 

b.  Location.  The  dam  is  located  on  Stump  Run,  approximately  1.5 
miles  southwest  of  Caledonia  Park,  Greene  Township,  Franklin  County, 
Pennsylvania.  The  Caledonia  Water  Company  Dam  can  be  located  on  the 
Scotland,  PA  U.S.G.S.  7.3  minute  quadrangle. 

c.  Size  Classification.  The  Caledonia  Water  Company  Dam  is  a 
small  size  dam  -(32  feet  high,  17  acre-feet). 

d.  Hazard  Classification.  The  Caledonia  Water  Company  Dam  is  a 
high  hazard  dam.  Downstream  conditions  indicate  that  the  loss  of  more 
than  a  few  lives  and  property  damage  is  probable  should  the  structure 
fail.  Several  occupied  trailers  are  located  approximately  1/2  mile 
downstream  of  the  dam  along  the  stream,  and  are  within  5  feet  of  the 
water  surface  elevation. 
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A  small  cottage  (unoccupied  at  the  time  of  inspection)  exists 
approximately  2500  feet  downstream  of  the  dam,  near  the  edge  of  the 
stream  and  within  5  feet  of  the  water  surface  elevation.  Several 
trailers  are  located  approximately  1/2  mile  downstream  of  the  dum 
along  the  stream  and  are  also  within  5  feet  of  the  water  surface 
elevation. 

e.  Ownership.  The  Caledonia  Water  Company  Dam  is  owned  by  Mr. 

H. R.  Gsell.  Correspondence  should  be  addressed  to: 

Mr.  H.R.  Gsell 
Caledonia  Water  Company 
486  Perry  Road 

Fayetteville,  Pennsylvania  17222 
717/352-3231 

f.  Purpose  of  Dam.  The  dam  is  utilized  for  a  water  supply 
storage  reservoir. 

g.  Design  and  Construction  History,  The  dam  was  constructed 
just  prior  to  1968.  The  dam  was  located  after  a  complaint  was 
registered  by  a  downstream  property  owner  who  complained  about  the 
lack  of  water  in  the  stream.  In  August  1968,  the  state  ordered  that 
the  dam  be  breached  until  a  permit  for  the  structure  was  obtained. 

The  owner  retained  the  services  of  Mr.  William  E.  Sees,  Jr.,  a 
consulting  engineer  from  Harrisburg,  Pennsylvania.  During  the  period 
of  January  1969  through  December  1971,  a  design  relative  to  modifi¬ 
cations  to  the  dam  was  accepted;  and  construction  of  the  dam  was 
completed,  except  for  final  shaping  and  seeding.  No  information  was 
available  regarding  the  actual  construction  of  the  dam. 

h.  Normal  Operating  Procedures.  The  reservoir  is  used  as  a 
water  supply  facility.  Operations  surrounding  the  use  of  the  facility 
include  the  drawing  off  of  water  from  the  reservoir  through  an  unde¬ 
termined  diameter  pipe  (location  unknown),  treated  as  necessary  and 
fed  into  a  local  supply  system. 

I. 3  Pertinent  Data. 


a.  Drainage  Area.  1.0  square  mile 

b.  Discharge  at  Dam  Site  (cfs). 

Maximum  flood  at  dam  site  Unknown 

Drainline  capacity  at  normal  pool  Unknown 

Spillway  capacity  at  top  of  dam  1000 


2 


c.  Elevation  (MSL)  (feet).  -  Field  survey  based  on  an  assumed 
spillway  crest  elevation,  11^2.0,  from  design  drawings. 


Top  of  dam  -  low  point 
Top  of  dam  -  design  height 
Pool  at  time  of  inspection 
Maximum  pool  -  design  surcharge 
Normal  pool 
Spillway  crest 

Upstream  portal  -  (drainline) 
Downstream  portal  -  (drainline) 
Streambed  at  centerline  of  dam 
Maximum  tail  water 
Toe  of  dam 

d.  Reservoir  (feet). 

Length  of  maximum  pool 
Length  of  normal  pool 

e.  Storage  (acre-fect). 

Normal  pool 
Top  of  dam 

f .  Reservoir  Surface  (acres). 

Top  of  dam 
Normal  pool 
Spillway  crest 

g.  Dam. 

Type 

Length  (excluding  spillway) 

Height 

Top  width 

Side  slopes  -  upstream 

-  downstream 

Zoning 

Impervious  core 
Cutoff 

Grout  curtain 


1155.0 

1156.0 

1152.0 

1156.0 

1152.0 

1152.0 

Unknown 

Unknown 

Unknown 

Unknown 

1122.7 


230  feet 
200  feet 


12 

17 


2.1 

1.2 

1.2 


Earthf ill 
400  feet 
32  feet 
12  feet 
2.5H: IV 
2.5H: IV 
Unknown 
Unknown 
Unknown 
Unknown 


h.  Reservoir  Drain. 


Note:  No  information  is  available  relative  to  the  type  of 
drainline,  diameter  of  pipe  or  length  of  drainline.  Design  drawings 
indicate  the  existence  of  a  drainline  with  a  control  structure  at  the 
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upstream  end  of  the  pipe.  No  control  structure  was  observed  during 
the  inspection,  and  the  outlet  for  the  pipe  was  not  located  during  the 
inspection.  A  representative  of  the  Pennsylvania  Department  of 
Environmental  Resources,  Hr.  Richard  Peace,  who  accompanied  the 
inspection  team  on  the  inspection,  confirmed  the  existence  of  a 
drainline  and  pointed  out  to  the  Inspection  team  the  approximate  loca¬ 
tion  of  the  outlet.  The  reported  location  of  the  outlet  was  covered 
with  saturated  sand  and  silt,  apparently  placed  in  the  area  due  to  sur¬ 
face  runoff  erosion. 


i.  Principal  Spillway. 
Type 


Crest  (bottom  width) 
Crest  elevation 
Upstream  channel 

Downstream  channel 


Trapezoidal  shaped 
earthen  channel 
with  a  trapezoidal 
shaped  concrete 
weir 
24  feet 
1152.0 
Lake 

[unrestricted] 
Earth  cut 
channel  to 
Stump  Run 


g.  Emergency  spillway. 
Type 


Length  of  crest  (bottom  width) 
Crest  elevation 
Upstream  channel 


Trapezoidal  shaped 
earthen  channel 
with  gravel  lined 
bot  tom 
75  feet 
1153.5 

50  foot  long  approach 
(75  feet  wide) 
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SECTION  2 
ENGINEERING  DATA 


2.1  Design.  Review  of  available  Information  in  the  files  of  the 
Commonwealth  of  Pennsylvania,  Department  of  Environmental  Resources, 
revealed  that  some  correspondence,  permit  information  and  design 
drawings  regarding  the  embankment  and  spillway  modifications  were 
available.  The  most  recent  design  drawing  was  selected  to  be  included 
in  this  report  and  appears  in  Appendix  E.  The  design  of  the  modifica¬ 
tions  to  the  embankment  and  spillway  were  completed  by  Mr.  William  E. 
Sees,  Consulting  Engineer,  Harrisburg,  Pennsylvania.  No  additional 
information  was  available  for  review. 

2.2  Construction.  No  information  was  available  relative  to  the 
construction  of  the  dam.  Based  on  Information  contained  in  the  DER 
files  the  existing  dam  is  the  result  cf  modifications  made  to  a  pre¬ 
vious  structure. 

The  existing  structure  is  the  result  of  the  design  modifications 
constructed  between  1969  and  1971. 

2.3  Operation.  The  structure  is  presently  utilized  as  a  water 
storage  reservoir.  Water  is  drawn  from  the  reservoir  through  an 
unknown  diameter  supply  line,  treated  at  a  facility  located  downstream 
of  the  dam  and  fed  to  the  supply  system. 

2.4  Evaluation. 


a.  Availability.  Engineering  data  were  provided  by  the 
Pennsylvania  Department  of  Environmental  Resources,  Bureau  of  Dams  and 
Waterway  Management.  The  owner  of  the  dam  did  not  supply  any  addi¬ 
tional  information. 

b.  Adequacy.  This  Phase  I  Report  is  based  on  the  visual  inspec¬ 
tion  and  hydrologic  and  hydraulic  analysis.  Sufficient  information 
exists  to  complete  a  Phase  I  Report. 


SECTION  3 
VISUAL  INSPECTION 


3. 1  Findings. 

a.  General.  The  onsice  inspection  of  the  Caledonia  Water 
Company  Dam  was  conducted  by  personnel  of  L.  Robert  Kimball  and 
Associates  on  April  23,  1981  and  May  12,  1981.  Mr.  Richard  Peace, 
representing  the  Pennsylvania  Department  of  Environmental  Resources, 
accompanied  the  inspection  team  during  the  April  23,  1981  inspection. 
The  inspection  consisted  of: 

1.  Visual  inspection  of  the  retaining  structure,  abutments  and 
toe. 

2.  Examination  of  the  spillway  facilities,  exposed  portion  of 
any  outlet  works  and  other  appurtenant  works. 

3.  Observations  affecting  the  runoff  potential  of  the  drainage 
basin. 

4.  Evaluation  of  the  downstream  area  hazard  potential. 

b.  Dam.  The  dam  appears  to  be  in  fair  condition.  From  a  brief 
survey  conducted  during  the  inspection,  it  was  noted  that  the  low  spot 
on  the  embankment  crest  was  located  approximately  180  feet  right  of 
the  principal  spillway,  near  mid-embankment.  It  was  noted  during  the 
inspection  that  the  earthen  embankment  did  not  contain  any  surface 
erosion  protection.  Embankment  erosion  was  evident,  although  no 
significant  erosion  gullies  were  observed  on  the  embankment  slopes. 

The  material  utilized  to  construct  the  embankment  was  noted  to  be 
sand.  The  crest  of  the  dam  was  measured  to  be  12  feet  wide.  The 
upstream  and  downstream  slopes  were  measured  to  be  2.5H:1V.  The 
inspection  of  the  downstream  slope  of  the  embankment  and  toe  area 
disclosed  that  a  minor  seepage  area  existed  near  the  downstream  toe  of 
the  dam,  mid-way  across  the  crest  of  the  embankment.  The  seepage  was 
estimated  to  be  approximately  1  gallon  per  minute.  It  was  noted 
during  the  May  12,  1981  inspection  that  the  seepage  appeared  to  be 
equal  to  that  value  which  was  observed  during  the  April  23,  1981 
inspection. 

c.  Appurtenant  Structures.  The  principal  and  emergency 

spillways  for  the  structure  exist  at  the  left  abutment.  The  principal 
and  emergency  spillways  are  separated  by  an  earth  berm.  The  principal 
spillway  was  observed  to  be  a  trapezoidal  shaped  channel  cut  into 

natural  ground  in  the  area.  The  entrance  to  the  channel  contained  a 

trapezoidal  shaped  concrete  weir.  Evenly  spaced  metal  fence  posts 

existed  across  the  entrance  to  the  channel.  The  line  of  posts  were 

not  considered  as  being  capable  of  significantly  affecting  the 
discharge  potential  of  the  spillway.  There  was  nothing  attached  to 
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Che  row  of  poses  which  could  significantly  retard  flow  in  Che  channel. 
Immediately  downstream  of  the  concrete  weir,  gravel  had  been  piled  in 
the  channel  to  an  elevation  just  slightly  above  the  concrete  weir 
elevation.  The  pile  of  gravel  was  apparently  utilized  to  keep  fish  in 
the  reservoir  area. 

The  emergency  spillway  is  located  directly  left  of  the  principal 
spillway.  The  emergency  spillway  is  a  trapezoidal  shaped  channel  cut 
into  natural  ground.  The  bottom  of  the  channel  was  covered  with 
gravel.  The  bottoui  width  is  7  5  feet.  The  left  bank  of  the  discharge 
channel  was  cut  back  on  a  slope  of  approximately  2.5H:1V.  Both  the 
principal  and  emergency  spillways  discharge  flows  beyond  the 
downstream  toe  of  the  dam  into  the  natural  stream. 

Design  drawings  indicate  the  existence  of  a  control  structure 
within  the  reservoir,  on  the  upstream  slope  of  the  dam,  and  a  drainline 
through  the  reservoir  near  mid-embankment.  No  control  structure  was 
observed  during  the  inspection.  Attempts  to  locate  the  outlet  for  the 
drainline  pipe  were  unsuccessful.  The  approximate  location  of  the 
outlet  was  pointed  out  to  the  inspection  team  by  Mr.  Richard  Peace, 
representing  the  Pennsylvania  Department  of  Environmental  Resources, 
who  accompanied  the  inspection  team.  The  outlet  for  the  drainline 
pipe  was  apparently  covered  by  materials  placed  in  the  area  by  surface 
runoff  erosion.  A  stone  wall  was  observed  in  the  area  and  may  have 
served  as  a  endwall  for  the  outlet  pipe.  Immediately  downstream  from 
the  toe  of  the  dam  existed  an  abandoned  weir.  DER  files  indicate  that 
a  constant  stream  flow  was  to  be  maintained,  and  the  weir  obviously  was 
used  to  monitor  the  required  stream  flow. 

No  determination  could  be  made  of  the  condition  of  the  drainline, 
size  or  type  of  pipe.  The  exact  location  of  the  pipe  through  the 
embankment  is  unknown  and  the  location  of  the  feed  lir.e  through  the 
embankment  is  unknown. 

d.  Reservoir  Area.  The  watershed  is  covered  almost  entirely 
with  forested  areas.  The  reservoir  slopes  are  moderate  to  steep,  but 
do  not  appear  to  be  susceptible  to  landslides  which  would  affect  the 
storage  volume  of  the  reservoir  or  overtopping  of  the  dam  by 
displacing  water. 

e.  Downstream  Channel.  The  downstream  channel  for  the  Caledonia 
Water  Company  Dam  consists  of  Stump  Run.  The  channel  is  relatively 
-narrow  throughout  its  entire  length,  north  to  Route  30.  Just  north  of 
Route  30  the  Stump  Run  drains  into  the  Conococheague  Creek. 

A  small  cottage  (unoccupied  at  the  time  of  inspection)  exists 
approximately  2500  feet  downstream  of  the  dam,  near  the  edge  of  the 
stream  and  within  5  feet  of  the  water  surface  elevation.  Several 
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occupied  trailers  are  located  approximately  1/2  mile  downstream  of  the 
dam  along  the  stream,  and  are  also  within  5  feet  of  the  water  surface 
elevation. 

3.2  Evaluation.  In  general,  the  dam  and  observed  appurtenant  struc¬ 
tures  appear  to  be  in  fair  condition.  The  existence  of  a  drainline 
through  the  embankment  was  verified  by  a  representative  of  the 
Department  of  Environmental  Resources,  although  the  outlet  for  the 
pipe  could  not  be  located.  This  condition  apparently  signifies  the 
lack  of  maintenance  of  the  structure.  Maintenance  of  the  drain1  Ine 
facilities  is  considered  non-existent. 

A  December  13,  1971  memorandum  contained  in  the  files  of  the 
Pennsylvania  Department  of  Environmental  Resources  indicate  that  an 
inspection  was  made  at  that  time;  and  it  was  noted  that  construction  of 
the  dam  was  completed,  with  the  exception  of  the  final  shaping  and 
seeding.  Apparently,  construction  of  the  dam  was  never  entirely 
completed.  No  protective  vegetation  existed  on  the  crest  or  slopes. 

The  drainline  control  structure  shown  on  the  design  drawings  was 
apparently  not  required  as  part  of  the  required  design  modifications, 
or  just  never  constructed.  No  facilities  were  observed  during  the 
inspection  for  regulating  flow  through  the  drainline.  The  existence 
of  an  upstream  control  could  not  be  verified. 

The  non-existence  of  vegetation  on  the  embankment  crest  and  slopes 
has  allowed  minor  erosion  to  occur  across  the  entire  earthen  embank- 
r.ent  section.  The  embankment  material  appeared  to  be  coarse  and 
easily  erodibie,  although  no  significant  erosion  gullies  were  observed 
during  the  inspection.  The  lack  of  observed  fine  material  on  the 
embankment  was  possibly  due  to  erosion  in  the  area.  This  condition, 
if  left  unchecked,  could  lead  to  significant  erosion  of  the  embank¬ 
ment  crest  and  downstream  slopes,  and  could  potentially  lead  to 
failure  of  the  embankment. 

The  existence  of  metal  posts  along  the  entrance  to  the  principal 
spillway  and  the  gravel  filling  the  channel  just  below  the  spillway 
control  section  do  not  appear  to  be  part  of  the  design  modifications. 
The  existence  of  the  iron  posts  and  gravel  in  the  channel  do  not 
appear  to  immediately  affect  the  discharge  potential  of  the  spillway, 
although  the  existence  of  the  posts  indicate  the  potential  for  the 
retention  of  materials  which  could  potentially  retard  the  discharge 
potential  for  the  spillway.  The  posts  should  be  removed  from  the 
approach  to  the  spillway;  and  the  gravel  should  be  spread  through  the 
entire  length  of  the  channel,  or  removed  from  the  channel  entirely. 

If  the  purpose  of  the  structures  was  to  keep  fish  within  the  reservoir 
area,  an  alternate  method  should  be  selected  which  does  not  affect  the 
discharge  potential  of  the  spillway. 
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The  observed  seepage  near  the  downstream  toe  of  the  dam  should  be 
monitored >  and  the  results  of  the  monitoring  submitted  to  a  registered 
professional  engineer  for  evaluation.  The  evaluation  should  include 
the  potential  effects  of  the  seepage  on  the  stability  of  the 
structure.  The  outlet  for  the  drainline  should  be  located  and  suf¬ 
ficiently  protected  to  insure  that  the  line  is  capable  of  serving  its 
intended  function.  The  existence  of  regulating  facilities  for  the 
drainline  should  be  verified  and  proper  facilties  constructed  which 
enable  access  to  the  dralnllne  control  valve. 
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SECTION  4 

OPERATIONAL  PROCEDURES 


4.1  Procedures.  The  reservoir  is  maintained  at  the  spillway  crest 
elevation.  Water  is  drawn  from  the  reservoir  through  an  unknown 
diameter  feed  line  apparently  through  the  embankment.  The  location  of 
the  feed  line  is  unknown.  A  building  is  located  just  downstream  of 
the  dam  which  is  utilized  to  control  flow  through  the  supply  system. 

4.2  Maintenance  of  the  Dam.  No  planned  maintenance  schedule  exists 
for  the  dam. 

4.3  Maintenance  of  Operating  Facilities.  There  is  no  maintenance  of 
operating  facilities  at  the  dam. 

4.4  Warning  System  in  Effect.  There  is  no  warning  system  in  effect 
to  warn  downstream  residents  of  large  spillway  discharges  or  imminent 
failure  of  the  dam. 

4.5  Evaluation.  Maintenance  of  the  dam  and  operating  facilities  is 
considered  poor.  A  maintenance  and  operation  schedule  should  be  pre¬ 
pared  and  implemented  to  Insure  the  continued  safe  operation  of  the 
facility. 

An  emergency  action  plan  should  be  available  for  every  dam  in  the 
high  and  significant  hazard  categories.  Such  plans  should  outline 
actions  to  be  taken  by  the  operator  to  minimize  downstream  effects  of 
an  emergency,  and  should  Include  an  effective  warning  system.  No 
emergency  action  plan  has  been  developed,  and  the  owner  should  develop 
such  an  action  plan. 
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SECTION  5 

HYDRAULICS  AND  HYDROLOGY 


5 . 1  Evaluation  of  Features. 

a.  Design  Data*  No  information  ralativa  to  the  hydraulic  design 
of  the  spillway  wars  available  for  review.  Available  infornatlon 
suggests  that  the  spillways  was  designed  to  discharge  1095  cfs. 

b.  Experience.  Data.  No  rainfall,  runoff  or  reservoir  level  data 
were  available. 

c.  Visual  Observations.  Two  spillways  exist  for  this  structure. 
Both  the  principal  spillway  and  eaergency  spillway  are  located  at  the 
left  abutnent  of  the  structure.  The  principal  and  emergency  spillways 
are  separated  by  an  earthen  berm. 

The  principal  spillway  consists  of  a  trapezoidal  shaped  channel 
with  a  trapezoidal  shaped  concrete  weir.  Steel  fence  posts  were 
observed  at  the  entrance  to  the  spillway,  and  gravel  was  piled  imme¬ 
diately  below  the  control  section  in  the  spillway.  The  maximum  eleva¬ 
tion  of  the  gravel  in  the  channel  is  just  slightly  above  that  for  the 
crest  of  the  weir.  It  is  assumed  that  the  gravel  is  used  to  keep  fish 
within  the  reservoir  area.  It  was  noted  during  the  inspection  that 
neither  the  metal  posts  nor  the  gravel  in  the  channel  would  signifi¬ 
cantly  affect  the  discharge  capacity  of  the  spillway.  The  location  of 
the  fence  posts  provides  the  potential  for  materials  to  be  placed 
against  the  posts,  thus  retarding  the  discharge  potential  of  the 
spillway.  The  posts  should  be  removed  from  the  entrance  to  the 
spillway,  and  the  gravel  should  be  removed  or  spread  throughout  the 
entire  length  of  the  channel.  If  the  purpose  of  the  gravel  and/or 
pos ts  were  to  maintain  fish  in  the  reservoir,  an  alternate  method 
should  be  devised  which  does  not  affect  the  discharge  potential  of  the 
spillway. 

The  emergency  spillway  is  a  trapezoidal  shaped  channel  cut  into 
natural  ground  at  the  left  abutment.  The  channel  bottom  width  is  75 
feet  and  the  left  bank  of  the  channel  was  cut  back  on  a  slope  of 
approximately  2.5H:1V.  The  channel  bottom  is  lined  with  gravel.  No 
obstructions  were  observed  in  the  emergency  spillway  channel  which 
would  affect  the  discharge  potential  of  the  facility. 

The  low  spot  on  the  embankment  crest  was  determined  to  be  at  ele¬ 
vation  I 155.0.  Based  on  a  survey  conducted  during  the  inspection,  it 
was  determined  that  the  low  spot  is  located  near  mid- embankment, 
approximately  180  feet  right  of  the  principal  spillway. 

d.  Overtopping  Potential.  Overtopping  potential  was  investi¬ 
gated  through  the  development  of  the  probable  maximum  flood  (PMF)  for 
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the  watershed  and  the  subsequent  routing  of  the  PMF  and  fractions  of 
the  PMF  through  the  reservoir  and  spillway. 


The  Corps  of  Engineers,  Baltimore  District,  has  directed  that  the 
HEC- 1  Dam  Safety  Version  systewized  computer  program  be  utilized.  The 
program  was  prepared  by  the  Hydrologic  Engineering  Center  (HEC),  U.S. 
Army  Corps  of  Engineers,  Davis,  California,  July  1978.  The  major 
methodologies  or  key  input  data  for  this  program  are  discussed  briefly 
in  Appendix  D. 

5.2  Evaluation  Assumptions.  To  enable  completion  of  the  hydraulic 
and  hydrologic  analysis  for  this  structure,  it  was  necessary  to  make 
the  following  assumptions. 

1.  The  pool  elevation  in  the  reservoir  prior  to  the  storm  was 
considered  to  be  at  the  spillway  crest  elevation,  1152.0. 

2.  The  top  of  dam  was  considered  to  be  the  low  spot  elevation, 
1155.0. 

3.  The  minor  obstructions  in  the  principal  spillway  were  not 
considered  as  being  capable  of  significantly  affecting  the  discharge 
potential  of  the  spillway.  The  principal  and  emergency  spillways  are 
trapezoidal  shaped  but,  for  the  purposes  of  this  analysis,  the 
spillways  were  analyzed  based  on  the  standard  weir  equation.  This 
approach  to  the  analysis  was  made  due  to  the  relatively  low  heads 
associated  with  discharges  through  the  facilities. 

5.3  Summary  of  Overtopping  Analysis.  Complete  summary  sheets  for  the 
computer  output  are  presented  in  A, ,  endix  D. 

Peak  inflow  (PMF)  3607  cfs 

Spillway  capacity  1000  cfs 

a.  Spillway  Adequacy  Rating.  The  Spillway  Design  Flood  (SDF) 
is  based  on  the  hazard  and  size  classification  of  the  dam.  The  recom¬ 
mended  spillway  design  flood  for  a  dam  of  this  size  and  classification 
is  in  the  range  of  1/2  PMF  to  PMF.  At  least  three  homes  are  located 
within  the  downstream  potential  floodwave,  adjacent  to  the  stream  and 
within  5  feet  of  the  water  surface  elevation.  Since  the  height  of  the 
dam  is  at  the  high  end  of  the  small  size  hazard  category  the  spillway 
design  flood  has  been  selected  as  the  PMF.  If  the  embankment  crest  is 
raised  to  the  design  elevation  1156,  the  spillway  is  capable  of 
passing  the  1/2  PMF  storm. 

Based  on  the  following  definition  provided  by  the  Corps  of 
Engineers,  the  spillway  is  rated  as  inadequate  as  a  result  of  our 
hydrologic  analysis. 

Inadequate  -  All  high  hazard  dams  which  do  not  pass  the 

spillway  design  flood  (PMF). 
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The  spillway  and  reservoir  arc  capable  of  controlling  approxima¬ 
tely  29X  of  the  PMF  without  overtopping  the  embankment. 

5.4  Summary  of  L  a  Breech  Analysis.  As  the  subject  dam  cannot  satis¬ 
factorily  pass  at  laast  50%  of  the  PMF,  it  was  necessary  to  perform  a 
dam  breach  analysis  and  downstream  routing  of  the  flood  wave.  This 
analysis  determines  the  dsgrse  of  Increased  flooding  due  to  dam 
failure.  A  pool  elevation  of  1155.35,  representing  4.2  inches  of 
overtopping,  was  considered  sufficient  to  cause  failure  of  the  dam  due 
to  overtopping. 

The  results  of  the  dam  breach  analysis  indicate  that  the 
downstream  potential  for  loas  of  life  and  property  damage  is  not 
significantly  increased  by  dam  failure.  Therefore,  the  spillway  is 
rated  as  Inadequate,  but  not  seriously  inadequate.  Details  of  the 
downstream  routing  of  the  flood  wave  are  included  in  Appendix  D. 


SECTION  6 

STRUCTURAL  STABILITY 


6.1  Evaluation  of  Structural  Stability. 

a.  Visual  Observation? .  No  slumping  or  sloughing  of  the  embank¬ 
ment  crest  or  slopes  was  observed  during  the  Inspection.  No  major 
erosion  areas  were  observed  during  the  inspection,  although  no  vegetar 
tive  protection  exists  on  the  crest  or  slopes  and  the  potential  for 
erosion  exists. 

A  small  concentrated  seepage  point  was  observed  near  the 
downstream  toe  near  mid- embankment.  The  seepage  was  estimated  to  be 
approximately  1  gallon  per  minute.  No  change  was  noted  for  the 
observed  seepage  during  the  May  12,  1981  inspection  from  that  which 
existed  during  the  April  23,  1981  Inspection. 

Continual  surface  erosion  has  deposited  silt  and  sandy  material 
at  the  toe  of  the  dam  near  the  reported  location  of  the  drainline 
outlet.  The  dralnllne  outlet  was  unobserved  during  the  inspection  due 
to  the  erosion  deposits. 

The  dam  that  existed  at  the  site  prior  to  the  modifications  to 
the  structure  was  considered  to  be  potentially  statically  unstable. 
Modifications  required  as  part  of  the  permit  application  include  the 
placement  of  additional  material  on  the  downstream  slope  of  the  dam. 
The  existing  structure  appears  to  be  the  result  of  the  design 
modifications.  No  major  deficiencies  were  observed  during  the  inspec¬ 
tion  which  were  considered  as  having  an  immediate  effect  on  the  static 
stability  of  the  structure. 

b.  Design  and  Construction  Data.  Only  limited  information 
exists  relative  to  the  original  structure.  Design  modifications  were 
required  as  a  result  of  the  owner's  application  for  a  permit  to  main¬ 
tain  the  structure  as  a  water  supply  storage  facility. 

The  modifications  to  the  dam  were  completed  during  the  period  of 
January,  1969  through  December  1971.  Mr.  William  E.  Sees,  Jr.,  a 
consulting  engineer  from  Harrisburg,  Pennsylvania,  was  the  design 
engineer  for  the  modifications.  No  information  was  available  relative 
to  the  actual  construction  of  the  dam. 

c.  Operating  Records.  No  operating  records  are  known  to  exist 
for  this  dam. 

d.  Post  Construction  Changes.  Based  on  information  contained  in 
the  DER  files,  modifications  were  made  to  a  previous  structure  which 
existed  in  the  area.  The  modifications  were  made  as  part  of  a  1968 
application  for  permit  for  the  structure.  No  modifications  are  known 
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co  have  occurred  tine*  Che  most  recent  design  modifications.  It 
should  be  noced  Chac  Che  cons crucc ion  of  Che  design  modifies cions  are 
possibly  incomplete.  The  design  drawings  for  modifications!  which  are 
included  in  Appendix  E,  include  a  drainline  concrol  structure  on  the 
upetreaa  slope  of  the  dam.  No  control  facilities  for  the  drainline 
were  observed  for  the  inspection.  Seeding  of  the  embankment  crest  and 
slopes  has  not  occurred  or  was  not  successful.  The  embankment  crest 
and  slopes  remain  barren  of  vegetation,  and  this  condition  has  allowed 
continual  erosion  over  the  entire  embankment. 

e.  Evaluation.  No  major  deficiencies  were  observed  during  the 
Inspection  which  were  considered  as  having  an  Immediate  effect  on  the 
stability  of  the  structure. 

A  minor  seepage  area  was  observed  at  the  toe  of  the  downstream 
slope  near  mid- embankment.  The  seepage  was  estimated  at  1  gallon  per 
minute.  Erosion  of  the  embankment  crest  and  slopes  has  allowed 
material  to  deposit  at  the  toe,  causing  the  reported  drainline  outlet 
to  be  hidden  from  view. 

An  investigation  should  be  made  relative  to  the  condition  of  the 
drainline  and  the  outlet,  and  the  cause  of  seepage  should  be 
investigated.  General  erosion  of  the  embankment  crest  and  slopes,  if 
left  to  continue  unchecked,  could  lead  to  potential  stability  problems. 

Since  no  major  immediate  deficiencies  were  observed  relative  to 
the  stability  of  the  structure,  the  embankment  is  assumed  to  be  stati¬ 
cally  stable.  No  calculations  were  performed  to  document  this 
assumption. 

f.  Seismic  Stability.  The  dam  is  located  in  seismic  zone  1.  No 
known  seismic  stability  analyses  have  been  performed.  Since  no  imme¬ 
diate  signs  of  instability  were  noted  during  the  inspection,  the 
embankment  is  assumed  to  be  statically  stable  and  capable  of 
sustaining  potential  expected  seismic  loadings.  No  calculations  were 
performed  to  document  this  assumption. 


SECTION  7 

ASSESSMENT  AND  RECOMMENDATIONS /REMEDIAL  MEASURES 


7 . 1  Dam  Assessment. 

a i  Safaty.  The  Caledonia  Water  Company  Dam  appears  to  be  in 
fair  condition,  but  lacking  in  maintenance  with  regards  to  the 
drainline  due  to  surface  erosion  of  the  embankment,  crest  and  slopes. 
Surface  erosion  has  caused  silt  and  sand  to  be  deposited  at  the  toe  of 
Che  dam,  in  the  reported  area  of  the  drainline  outlet.  The  cutlet  was 
not  observed  during  the  inspection.  Soil  erosion  deposits  have  been 
allowed  to  continue  unchecked  and  have  apparently  covered  the  outlet. 
No  determination  could  be  made  with  regards  to  the  condition  of  the 
drainline  and  outlet. 

A  seepage  area  was  observed  at  the  downstream  toe  of  the  dam  near 
mid-embankment.  Seepage  at  the  location  was  estimated  to  equal  I 
gallon  per  minute.  The  cause  of  the  seepage  should  be  Investigated 
and  its  potential  effect  on  the  long  term  stability  of  the  structure 
determined. 

Final  construction  of  proposed  modifications  may  not  have  been 
completed.  No  drainline  control  facility  exists  to  regulate  flow 
through  the  drainline,  and  final  seeding  of  the  embankment  crest  and 
slopes  were  either  unsuccessful  or  never  completed. 

Observed  obstructions  at  the  entrance  to,  and  in,  the  principal 
spillway  channel  were  noted  as  having  a  potential  effect  on  the 
discharge  capacity  of  the  spillway. 

The  Caledonia  Water  Company  Dam  is.  a  high  hazard-small  size  dam. 
The  recommended  spillway  design  flood  (SDF)  for  a  dam  of  this  size  and 
classification  is  in  the  range  of  1/2  PMF  to  PMF.  Since  the  height  of 
dam  is  at  the  high  end  of  the  small  size  hazard  category  the  spillway 
design  flood  has  been  selected  as  the  PMF. 

The  visual  observations,  review  of  available  data,  hydrologic  and 
hydraulic  calculations  and  past  operational  performance  indicate  that 
the  Caledonia  Water  Company  Dam  is  capable  of  controlling  approxima¬ 
tely  29%  of  the  PMF.  The  breach  analysis  and  downstream  routing  of 
the  flood  wave  did  not  indicate  any  increased  potential  for  loss  of 
life  from  that  which  existed  just  prior  to  failure  of  the  dam. 
Therefore,  the  spillway  is  termed  inadequate,  but  not  seriously 
Inadequate.  If  the  embankment  crest  Is  raised  to  the  design  elevation 
1156,  the  spillway  is  capable  of  passing  the  1/2  PMF  storm. 

b.  Adeqacy  of  Information.  Sufficient  information  is  available 
to  complete  a  Phase  I  report. 
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c.  Urgency.  The  recommendations  suggested  below  should  be 
implemented  immediately. 

d.  Neceeelty  for  Further  Investigation.  In  order  to  accomplish 
some  of  the  recommendations /remedial  measures  outlined  below,  further 
investigatious  will  be  required. 

7.2  Recommendations /Remedial  Measures. 

1.  A  detailed  hyrologic  and  hyraulic  analysis  should  be  con¬ 
ducted  by  a  registered  professional  engineer  knowledgeable  in  dam 
design  and  analysis  to  increase  the  spillway  capacity. 

2.  The  location  of  the  water  supply  line  should  be  determined 
and  if  the  line  passes  through  the  embankment,  provisions  should  be 
made  for  upstream  cloture  of  the  line. 

3.  The  outlet  for  the  drainline  should  be  located  and  uncovered. 
The  condition  of  the  exposed  portion  of  the  drainline  end  outlet 
should  be  determined.  Necessary  modifications  in  the  area  of  the 
outlet  should  be  made  to  Insure  the  outlet  remains  visible  and  clear 
of  the  erosion  debris. 

4.  The  existence  of  a  drainline  control  valve  at  the  upstream 
end  of  the  drainline  should  be  verified.  Control  facilities  for  the 
valve  should  be  made  accessible  for  future  use  and  inspection.  It 
should  be  ascertained  whether  or  not  the  valve  is  operable.  If  it  is 
determined  that  the  valve  is  operable,  it  should  be  operated  and 
lubricated  on  a  regular  basis.  If  it  is  determined  that  the  valve  is 
not  operable  or  non-existent,  some  means  should  be  developed  to  drain 
the  reservoir  which  does  not  include  a  pressurized  line  through  the 
embankment. 

5.  The  cause  of  the  observed  seepage  should  be  investigated  and 
its  long  term  effect  on  the  stability  of  the  structure  evaluated.  The 
investigations  should  be  conducted  by  a  registered  professional 
engineer  knowledgeable  in  dam  design  and  analysis.  Remedial  modifica¬ 
tions  should  be  conducted  if  required  as  a  result  of  the  evaluation. 

6.  The  observed  obstructions  in  the  spillway  should  be  removed. 
If  the  purpose  of  the  obstructions  placed  in  the  spillway  was  to  keep 
fish,  in  the  reservoir  or  collect  debris  at  the  entrance  to  the 
spillway,  some  other  means  should  be  devised  for  those  purposes  which 
does  not  retard  the  discharge  potential  of  the  spillway. 


7.  It  should  be  determined  whether  the  dam  meets  final  design 
requirements  associated  with  modifications  required  as  part  of  the 
original  permit  application  for  the  structure.  If  it  is  determined 
that  the  dam  does  not  meet  the  designed  modifications  the  owner  should 
complete  work  on  the  structure  as  required,  considering  also  the  fitr- 
dings  and  recommendations  of  this  inspection. 


8.  The  embankment  crest  and  slopes  should  be  seeded  to  provide 
protective  vegetation  for  the  crest  and  slopes.  Continued  erosion  in 
the  area  could  lead  to  potential  failure  of  the  structure.  Existing 
erosion  areas  should  be  repaired. 

9.  A  warning  system  should  be  developed  to  warn  downstream  resi¬ 
dents  of  large  spillway  discharges  or  imminent  failure  of  the  dam. 

10.  A  regularly  scheduled  maintenance  and  operation  plan  should  be 
implemeted  to  insure  the  continued  safe  operation  of  the  structure. 

11.  A  safety  Inspection  program  should  be  implemented  with 
inspections  at  regular  intervals  by  qualified  personnel. 
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O.T.  McConnell 


A- 2 


None  observed 


Not  applicable. 


EMERGENCY  GATE 


GATES  AND  OPERATION  Not  aPPllcable 
EQUIPMENT 


S  22 

So  £ 

o  « 

H  J  H 

•h  £  a 

a.  u  > 

•  00 

1  U 

^  o  o 

10  pH 

22  ' 
u  • 
e  u  u 

pH  a  pH 
h  3  I 


4J  >u  U 

v-  o  ifl 

<9  > 

u  v 

«  «  p 
<U  V  4) 

f  *  « 

£  u">  y 
(9 

3  Bih  • 

22  *  § 

£  u  «  u 

U  p4  U 

2  U  u 
U  y  CO 
00  *B  U 

S  2  S  JS 

H  B  U 
U  V 

U  0  £  Hh 

<  M  M  0 


y 

■o  3 

V  pH  Ip 

a.  y  u  • 

2  12-2 

00  <9  O  C 

pH  13  U  «0 
(9  O  £ 
■a  5)  -n  o 

o  ^  i  >< 

N  <9 

2  .  £  M 
<9  *a  -h 

In  C  pH 
U  3  .  3. 

O  H  * 
«H  IH  V 
O  00  >  Os 
!9  y 
U  pH  Vh  ti 
W  3  SO  1) 
pH  U  00 

§3  £  ^ 
U  U  y 

S  3  3  8 

B  o  -a  y 
<9  u  y  £ 
q  a  a  u 


2  3  <u 
a.  o  in  -a 

§sj  8 
a  u 
u  h  »  o 


<9  £  O  y 

3  0-03 


|  8  3 

S'2’* 

50  U 

2  2  § 
U  4)  pH  ■ 

-y  u 
C  PH  « 
pH  00  0) 

5  (S  y 

3  <0 

8  85 

*J  "O  «9 
<9  pH 

y  4)  o. 

o  £ 

y  *u  O 

y  oh 

(9  <hh 

a 

®  >H  pH 
V  <9  <9 
a  pH  pH 

S 

•w  y 
you 
y  o  o 
u  ~h  a 

£  «J 
U  0) 
pH  £ 

u  3  u 

tO  pH 
«  u  C 
y  3  pH 
■H  4)  £ 


■*  §3 

pH 

•  u  y 
y  y  £ 
y  u 
a.  — 

O  ®  UH 

y  c  o 

O.  pH 

ITMH  I 
-h  o  y 
u 

O  y  u 

u  S  to 

pH  C 
O  u  » 

y  S 

tr  u  y 
y  <9  u 


O  H  H 
M  CO  Sri 
H  «  « 
MOW 

ewo 


Iji 

sh 

pc  a  o 

tkt  &, 

hhO 

<  o  tu 


None 


CALEDONIA  WATER  COMPANY 
APPROX.  SCALE- 1"=  75’ 


CALEDONIA  WATER  COMPANY  DAM 


APPENDIX  B 

CHECKLIST,  ENGINEERING  DATA,  DESIGN,  CONSTRUCTION,  OPERATION,  PHASE  I 


INDICATES  PHOTO  LOCATION 


CALEDONIA  WATER  COMPANY  DAM 
PA  1142 


Sheet  1 

Front 

(1)  Upper  left  -  View  of  creet  end  down* tree*  elope.  Note 

lack  of  protective  vegetation.  View  towards 
the  right  abutment. 

(2)  Upper  right  -  View  of  emergency  and  principal  spillway 

approach. 

(3)  Lower  left  -  Close-up  of  principal  spillway  approach. 

Note  metal  posts  along  the  spillway  crest. 

(4)  Lower  right  -  Reported  location  of  drainline  outlet.  Note 

erosion  deposits. 

Sheet  1 

Back 

(5)  Upper  left  -  Abandoned  weir. 

(6)  Upper  right  -  Downstream  exposure. 
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APPENDIX  D 

HYDROLOGY  AND  HYDRAULICS 


Methodology.  Tha  dam  overtopping  and  breach  analyses  ware 
accomplished  using  tha  systemized  computer  program  HEC-1  (Dam  Safety 
Investigation),  September,  1978,  prepared  by  the  Hydrologic 
Engineering  Center,  U.S.  Army  Corps  of  Engineers,  Davis,  California. 

A  brief  description  of  the  methodology  used  in  the  analysis  is  pre¬ 
sented  below. 

1.  Precipitation.  The  Probable  Maximum  Precipitation  (PMP)  is 
derived  and  determined  from  regional  charts  prepared  from  past  rain¬ 
fall  records  including  "Hydrometeorological  Report  No.  33"  prepared  by 
the  U.S.  Weather  Bureau. 

The  index  rainfall  may  be  reduced  from  10%  to  20%  depending  on 
watershed  size  by  utilization  of  what  is  termed  the  HOP  Brook  adjust¬ 
ment  factor.  Distribution  of  the  total  rainfall  is  made  by  the  com¬ 
puter  program  using  distribution  methods  developed  by  the  Corps. 

2.  Inflow  Hydrograph.  The  hydrologic  analysis  used  in  develop¬ 
ment  of  the  overtopping  potential  Is  based  on  applying  a  hypothetical 
storm  to  a  unit  hydrograph  to  obtain  the  inflow  hydrograph  for  reser¬ 
voir  routing. 

The  unit  hydrograph  is  developed  using  the  Snyder  method.  This  method 
requires  calculation  of  several  key  parameters.  The  following  list 
gives  these  parameters  their  definition  and  how  they  were  obtained  for 
these  analysis. 


Parameter 

Definition 

Where  Obtained 

Ct 

Coefficient  representing 
variations  of  watershed 

From  Corps  of 
Engineers* 

L 

Length  of  main  stream 
channel  miles 

From  U.S.G.S. 
7.5  minute 
topgraphic 

Lea 

Length  on  main  stream 
to  centroid  of  watershed 

From  U.S.G.S. 
7.5  minute 
topographic 

Cp 

Peaking  coefficient 

From  Corps  of 
Engineers* 

A 

Watershed  size 

FroB  U.S.G.S. 

7 .5  minute 
topographic 

♦Developed  by  the  Corps  of  Engineers  on  a  regional  basis  for 
Pennsylvania. 
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3*  Routing.  Reservoir  routing  is  accomplished  by  using  Modified 
Plus  routing  techniques  where  the  flood  hydrograph  is  routed  through 
reservoir  storage.  Hydraulic  capacities  of  the  outlet  works, 
spillways  and  the  crest  of  the  dam  are  used  as  outlet  controls  in  the 
routing. 

The  hydraulic  capacity  of  the  outlet  works  can  either  be  calculated 
and  input,  or  sufficient  dimensions  input,  and  the  program  will  calcu¬ 
late  an  elevation  discharge  relationship. 

Storage  in  the  pool  area  is  defined  by  an  area  -  elevation  rela¬ 
tionship  from  which  the  computer  calculates  storage.  Surface  areas 
are  either  planlmetered  from  available  mapping  or  U.S.G.S.  7.5  minute 
series  topographic  maps  or  taken  from  reasonably  accurate  design  data. 

4.  Dam  Overtopping.  Using  given  percentages  of  the  PMF,  the  com¬ 
puter  program  will  calculate  the  percentage  of  the  PMF.  which  can  be 
controlled  by  the  reservoir  and  spillway  without  the  dam  overtopping. 

5.  Dam  Breach  and  Downstream  Routing.  The  computer  program  is 
equipped  to  determine  the  increase  in  downstream  flooding  due  to 
failure  of  the  dam  caused  by  overtopping.  This  is  accomplished  by 
routing  both  the  pre-failure  peak  flow  and  the  peak  flow  through  the 
breach  (calculated  by  the  computer  with  given  input  assumptions)  at  a 
given  point  in  time  and  determining  the  water  depth  in  the  downstream 
channel.  Channel  cross-sections  taken  from  U.S.G.S.  7.5  minute 
topographic  maps  were  used  in  the  downstream  flood  wave  routing.  Pre 
and  post  failure  water  depths  are  calculated  at  locations  there  cross- 
sections  are  input. 
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HYDROLOGY  AND  HYDRAULICS  ANALYSIS 
DATA  BASE 


NAME  OF  DAM:  Caledonia  Water  Company  Dam 
PROBABLE  MAXIMUM  PRECIPITATION  (PMP)  -  23.7  inches 


STATION 


1  2 


Station  Description  Caledonia  Water 

Company  Dam 

Drainage  Area 

(square  miles)  1.0 


Cumulative  Drainage  Area 


(square  miles)  1.0 

Adjustment  of  PMF  for 
Drainage  Area  (%)d)  (Zone  6) 

6  hours  113 

12  hours  123 

24  hours  132 

48  hours  143 

72  hours  N/A 


Snyder  Hydrograph 
Parameters 


§°nt352> 

32 

0.75 

Ct  »> 

1.90 

L  (miles)  x 

Lea  (miles)  ,  . 

1.89 

1.0 

tp  »  Ct(LxLca)  0,3  hrs< 

2.3 

Spillway  Data  (principal) 

Crest  Length  (ft) 

24 

Freeboard  (ft) 

3.0 

Discharge  Coefficient 

3.2 

Exponent 

1.5 

3 


(  ^Hydrometeorological  Report  33  (Figure  1),  U.S.  Weather  Bureau 
and  U.S.  Army  Corps  of  Engineers,  1956. 

(2) Hydrological  zone  defined  by  Corps  of  Engineers,  Baltimore 
District,  for  determining  Snyder's  coefficients  (Cp  and  C^). 

(3) snyder's  Coefficients. 

(4) L»Length  of  longest  water  course  from  outlet  to  basin  divide. 
^ca^Length  of  water  course  from  outlet  to  point  opposite  the 
centroid  of  drainage  area. 


D-3 


CHECK  LIST 

HYDROLOGIC  AND  HYDRAULIC 
ENGINEERING  DATA 


DRAINAGE  AREA  CHARACTERISTICS:  1.0  sg.al. _ 

ELEVATION  TOP  NORMAL  POOL  (STORAGE  CAPACITY) :  1152.0  [12  ac-ft] 

ELEVATION  TOP  FLOOD  CONTROL  POOL  (STORAGE  CAPACITY):  1155.0  [17  ac-ft] 

ELEVATION  MAXIMUM  DESIGN  POOL:  _ U.16 _ 


SPILLWAY 

a* 

CREST: 

El«vat<nn 

1  is? .  . 

b. 

Tvne 

Width 

1U  feet 

d. 

Length 

an  feet 

e. 

Location  Snillover 

_ ■' _ T.af  ^ _ aKiitwmrU- _ 

f. 

Number  and  Tvne  of  Gates -None _ 

OUTLET  WORKS: 

a. 

Tvne 

Unknown 

b. 

Location 

Unknown 

c# 

Entrance  inverts  __ 

unkhuwii 

d. 

Exit  inverts 

Unknown 

e .  Emergency  drawdown 

HYDROMETEOROLOGICAL  GAUGES: 

C  414  e4  OttkftuWli 

facilities 

a. 

Tvpe  , 

None 

b. 

T-ncation 

c* 

Records 

None 

MAXIMUM 

NON-DAMAGING  DISCHARGE*  Unknown 

NOTE:  Elevations  refer  to  MSL 
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General  Geology 

The  Caledonia  WateruPf1JA^  °4“0ithe°ea8C<iofntheeGreat  Valley 
Physiographic  Province  rovltlce.  The  southern  division  of 

Section  of  is  the  northern  end  is 

the  Appalachians,  of  whic  South  Mountain  is  composed  of  a 

.noun  a.  the  Wr.lR1X. Th«  separated  by 

number  of  parallel  ri<^8  covered  with  forests,  and  on  many 

SET 

SMSS- by  Mdln,nt,cy  rock3' 

chiefly  sandstone  and  shale  o 

The  bedrock  ohderlyl .ns I  “STthii^rLu” layers. 

fhIse8reo£  befoS  S’th.  Harpers  Formation  of  Cambrian  Age. 
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